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LEAF AND TWIG CHARACTERS OF SOME VARIETIES OF APPLE 


as 


Introduction. 


An attempt has been made in the following pages to dif- 
ferentiate between a few varieties of apple by using characters 
other than the well-know standard descriptions of fruit, which 
have always served to distinguish them. The advantage of dis- 
tinguishing varieties without recourse to fruit is of very 
great service as a means of determining the true name of an 
apple tree that has not yet come into bearing. At the outset 
of my work I was led to believe that a study of the morphology 
of the autumnal leaves and of the twigs in late winter might 
reveal variations as diverse and of as great a taxonomic value 
as the characters which have been found in the fruit. That the 
differences which were found in the few varieties treated here, 
although minute in the majority of cases, are quite definitely 
discernable and fairly constant, can, I think, be seen from the 
descriptions themselves or from the key, which is based upon 
them. With a representation of only some 21 varieties out of 
a list of 1856 as given by the Downings in 1845 and 1869, y the 
work can have no pretensions to being more than a beginning to 


a treatment of the subject from the new point of view that has 


*Page 15. 


ae 


' - = 
| bth 7, eee! ‘Or «S gpalowot) ‘eral oie ere eo ORG To! tote #7 


Maid Waite ay sehmatihe. So Meee 


ENP GH s | i oben neod est bamedta aA. 
, ae eee Fee wy 
Stvtos Es [748 / eeiteltay Wea? a feewiet Siamese 


ool Mpeg ws | Prete vort-= Ldow edd aie 
; ’ 


“eih % oinavth ' at! teotogolite lf) Rey en eee 

‘ : EA 4 > Si ; 
ome : a ed ae 

Ebi sicoooy iweihiw eattetesy gai iia 

s ” ay 


| fie ‘to ootet ot vit cvivineedsb 30 eel 2 ae Solan ae 


i 
* 


| 
| daaduo alt 2 vcitaed ofel ete Jay 268 eer nies oom eft 5g 
. ai cn ott BD svia. 3_ fer erohseroam ae sou I stow yard 
| tr br “opeihen LV siel tat eeiwro ent to ae asvege Lansuntos act te. 
erley olkonoxad s trom) ae 20 “Dae: Geaeeae shotgatiay Lae’ [ 
H md Jari wtieet otf ¢.. brate} need ve? dnketw: anntomtenta ong 
yiterl Latest! nehtolvey wey of! a) beac ecuwe Nellie nal 
Pathei sila: ota, yo S to Uline om at ostivendlg ‘tn 


| . . “or t» Bs ge rey ely ape § 
7 3 I a - . Ay if 


riet bna sidgemteog® 


. id Ste hoo oe 


at + tA 


bib (k eager yino 3 edisastigern, a. ebm stale 


ao 


_— b see eh Oy, tha o dnaodeie: on eved one avon 2, 


) ity 20 ton, mac: i ea OS Snes < 


‘e a oe Ea 
ees +} i 


oe a A a 
a yy a 


3 


been suggested. Since I could not hope to exhaust the material 
available, I was moved to present what I have done in the hope 
that it would serve as an illustration of the feasibility of 
describing apple varieties without recourse to fruit characters, 


and that more can be added to it in the future. 


For such varieties as it does contain, I believe the key 


holds good, although it is, of course, subject to weakness by 
the fluctuating variations induced in the specimens of the 
varieties treated, by differences in climate and character of 
the season, although the fruit itself is not more free from 
these fluctuations due to seasonal and other environmental 
changes than are the characters that I have used. 

Two collections of material were made; the first in the 
early part of October, 1914 3 when terminal shoots of non-fruit- 
ing branches were cut from the trees in the Orchard of the 
Illinois Agricultural Experiment Station. These leafy twigs 
were dried under pressure between sheets of absorbent paper, 
according to the usual practice, and form the basis for the 
descriptions of fall leaves and the key. The second collection 
was made in the latter part of February and the beginning of 
March, 1915; straight vegetative growths from the north side of 
the tree free from fruit spurs being chosen wherever possible. 
The securing of such vegetative twigs was easy in the case of 
trees that had not come into bearing, but in the case of some 
of the older specimens it was impossible to avoid including 
some fruiting wood but the collections was then supplemented by 
the addition of a watersprout. when such was available. The twigs 


were not subjected to any pressure but were simply tied in 
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bundles of convenient size and exposed on the shelf in the 
laboratory where they were soon dried out by the air. 

In writing up the descriptions, the first step was to 
eliminate synonymy and establish the correct name for the speci 
men. In this I was guided by Beach's work, The Apples of New 
York, cited in the bibliography as 1 and 2 and by W. H. Ragan's 
work, Nomenclature of the Apple, published as Bulletin 56 of 
the Bureau of Plant industry, United States Department of 
Agriculture, and cited in the Bibliography as 3. In addition 
to the synonymy a statement as to the season of maturity of the 
fruits and something as to its place of origin, is made from 
the sources 1, 2, and 3, and Beach's observations on the habit 
of growth of the tree are quoted before the description of 
leaves and twigs based on my own observation, is given. It has 
been my aim as far as possible to employ descriptive words and 
phrases in their ordinary meaning as used by the taxonomist, 
but the fact that I attach significance to much finer dis- 
tinctions than are used in writing the ordinary species des- 
cription may have led to obscurity in some cases, which I hope 
to clear up as far as possible in this introductory discussion. 

For convenience I have divided the leaf into three parts, 
the lamina or blade, the petiole, and the stipules. The word 
"lamina" is used for the blade consistently throughout the key, 
but in the descriptions the term does not appear, the word 
"leaves" being used to denote it for the sake of simplicity of 


diction, since there can be no doubt as to what is meant. The 


6 
stipule, even though it is an integral part of the leaf, is 


treated separately, since it presents so much diversity of form 


5 
and development that it is of the highest taxonomic value. The 


term petiolate is applied to stipules having the lower portion 


constricted to resemble a petiole according to De Candolle. 


For the contrasting character, namely, with no constriction of 
the lower portion, the term "sessile" is used, sinée it may be 
used with propriety to signify the condition of an organ which 
may be stalked but happens not to be stalked in the case under 
consideration.” 

In the character of the winter twigs there appears to be 
some uncertainty among writers as to just what is meant by the 
term scarfskin, whether it is to be taken as a flaking off of 
the epidermis, or whether it is the waxy coating which some- 
times appears on the bark in more or less sheltered niaete 
to avoid ambiguity I have in all cases considered the scarfskin 
to be a flaking off of the epidermis and have described it as 
such,since it appears to be the condition that prevails, and 
have mentioned the waxy bloom separately in such specimens as 
show it. The term “arcuate” as applied to leaf-scars calls for 
some elucidation, perhaps. By the word "arcuate', I mean that 
the scar is shaped like a bow, that is, its upper margin is 
simply curved and the lower margin curves downward in the center 
to form a small, yet rather evident lobe. The term "sinus" 
also is used in the work in somewhat an unusual connection. 

A sinus is properly the bay between lobes of a lobed leaf, but 
since these laminae are not lobed, but variously toothed, I 
have used the word to indicate the interstices between teeth, 
believing that it was not stretching the meaning too far ina 


case where none of the specimens are lobed. 
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Sources are cited throughout the text by the numbers which | 
correspond to the works as numbered in the Bibliography at the 


end of the paper. The stipules shown in the plate were photo=- 


graphed on a scale of three times their natural size, using 


daylight exposure and prints were made on the ordinary glossy 


or "bromide” paper. 
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A Key to the Apple Varieties Described™ 


Stipules absent, very rare, or stipules vestigial. 2 
Stipules present and well developed. 4 


Base of lamina cuneate. Early Ripe p.16 
Base of lamina round or slightly cordate. 3 


Petiole tomentose throughout especially near the pulvinus: 
stipules not infrequent, vestigial, i.e. not over 2 mn. 
long. Yellow Transparent p.39 
Petiole glabrous beneath: stipules very rare but when found 
reaching 6 mm. in length. Minkler p. 27 


Base of lamina cuneate. 5 
Base of lamina round or more or less cordate. 10 


Margin of lamina serrate. 6 
Margin of lamina biserrate. 7 


Margin of lamina serrulate, teeth rather widely spaced, with 
short sharp points. Willow p. 35 
Margin of lamina finely crenate-serrate; apex of teeth 
obtuse. Early Harvest p.15 
Margin of lamina serrate of biserrate; the teeth rather 
broader than deep, curving well forward, points roundish 
‘blunt. Winesap p 36 


Primary teeth with sharp beak; sinuses acute, narrow or 
medium in width. 8 
Primary teeth obtusely pointed. 9 


Leaves characteristically twisted and drooping; stipules 
linear, sessile. Domine p 13 
Leaves straight, i.e. neither twisted nor drooping: stipules 
lanceolate-iinear, long petiolate. Grimes p. 21 
Leaves straight, i.e. neither twisted nor drooping, lamina 
broadly ovate, stipules lanceolate, short petiolate, their 
margins sinuately dentate. Wythe p. 38 


Lamina long ovate acute, approaching lanceolate especially 
on terminal leaves: margin of stipules sinuate dentate. 
Jonathan p,. 24 
Lamina mostly lanceolate ovate but occasionally broader: 
stipules linear, acicular, acuminate somewhat petiolate; 
the margin slightly undulate with vestiges of a few spine- 
Like apes Winesap p. 56 


*according to the character of the foliage in the month of 
October. 
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Lamina ovate or occasionally elliptic-oblong: stipules long 
slender petiolate, serration of their margins like that of 
the lamina. Osceola p. 30 


Stipules linear, awl shaped,or lanceoleté-linear. 11 
Stipules lanceolate. 12 ‘% 


Stipules lanceolate-linear, acute falcate; the margin 
entire. Baldwin p, 10 
Stipules linear, acute, not falcate, petiolate, the margin 
undulate and edged with a few dark spine-iike glands. 
Arkansas p. 9 
Stipules mostly found on basal leaves, linear, acute, peti- 
Olate, the margin rather prominently toothed near the base, 
but the serration becoming reduced to undulations near the 
apex: small leaves as a rule glabrescent and the largest 
leaves glabrous irrespective of age. Northwestern p. 28 
Stipules awl-shaped, long curving acuminate, sessile, with 
lower portion rather markedly thickened. Garfield p. 19 


Stipules long and slender petiolate; serration of their 
margins like that of the lamina: lamina ovate or occasionally 
elliptic oblong. Osceola p. 30 
Stipules with base tapering to very short petiolate, or short 
petiolate. 13 


Margin of stipules, entire or very rarely with one or two 


projecting teeth: lamina roundish ovate. McIntosh p. 
Margin of stipules undulate or occasionally undulate and 
spiny toothed. 14 


Lamina broadly lanceolate: stipules rather abundant and often 
attaining large size; petiole tomentose throughout; with 
narrow, shallow, and inconspicuous groove. 

Red Astrachan p. 32 
Lamina long elliptical but occasionally ovate: petiole rather 
stout; groove narrow; sparsely tomentose above, more densely 
so at the base; glabrous beneath. Famuese p. 18 
Lamina ovate, apex acute: leaves somewhat curving and drooping 
along the midrib: petiole slender, groove rather narrow and 
very shallow: tomentose. Isham p. 22 
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Description of Varieties. 


ARKANSAS. 


Synonyms: Black Twig, Mammoth Black Twig. " This is doubtless 


Arkansas. "® 


Late variety originated in Arkansas from a seedling, 
Winesap group. 
"Tree rather large, vigorous, branches large, crooked, 
stout. Form dpruente spreading, rather oun, "> 

Leaves ovate, abruptly acuminate, base very slightly cor- 
date; rather deeply serrate, the teeth broad and suddenly taper- 
ing to a long sharp point; sinuses rather narrow, acute; glab- 
rous above except for a tomentum which is more or less dense on 
the midrib and occasionally extends sparsely to the principal 
veins; glands very numerous, conspicuous under a lens and 
scattered over the entire surface; sparsely but rather uniformly 
tomentose beneath, reaching 8.5 by 4.6 cm. on terminal shoots 
but averaging 6.5 by 3.5 cm. lower down the twig. Petiole 
with very narrow and shallow groove, densely tomentose along the 
groove above, and on both surfaces at the pulvinus, glabrous on 
the upper portion beneath; 30 mm. long, 1.5 mm. in diameter. 
Stipules linear, acute, netiein ts. the margin undulate and edged 
with a few dark, spiny glands; slightly pubescent above, densely 
tomentose beneath; 9 mm. long when fully developed, 0.76 mm, in 
the widest part, 0.25 mm. wide at base. 


Twigs curving, dark reddish brown, slighty pubescent throug 
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cut but especially so near the tips; 4 mm. in diameter in the 
center of two-year old growth, tapering to 2.5 mm. in the 
center of the terminal growth, mottled with dense gray scarf skin‘ 
caused by the flaking off of epidermis; internodes usually 7 on 
each year's growth, infrequently 6 or &, 12 to 25 genes 
lenticels many, very conspicuous, scattered, round or round oval, 
yellowish, raised, medium in size. Terminal bud brown, oval, 
very obtuse; the outermost pair of bud scales extending only 5/6 
the total length of bud; densely tomentose; 4 mm- in the widest 
part, 3 mm. wide at base, 6 mm. long. Lateral buds tightly 
appressed on the upper portion of the shoot, free lower down; 
medium to large, flattened conic, acutely pointed above, obtuse 
lower down; 2 mm. broad, 3 mm. long. Leaf-scars narrow, 3 mm. 
wide, 0.5 mm. high, slightly curved, the margin fringed with 


hairs; bundle scars present but inconspicuous. 


BALDWIN. 
Synonyms: Baldwin Rosenapfel, Baldwin's Rother Pippin, Calville 
Butter, Felch, Late Baldwin, Pecker, Red Baldwin Pippin, Steeles 


Red Winter, Woodpecker. + Butters, Red craft ,° 


Late variety originated in 7 eeeeerae 


"Tree large, very vigorous, branches large, strong. Form 
upright spreading, eventually becoming rather round and some- 
wal 
what dense. 
Leaves rather broadly ovate, apex acute, or with a small 
wedge-shaped tip, base cordate; rather deeply biserrate, the 
primary teeth onee or twice as broad as deep, secondary teeth 


rather shallow incisions in the primaries, acute pointed, sinuses 
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acute, rather deep, medium in width; tomentose on the lower 
portion of the midrib and principal veins but otherwise glabrous — 
above, densely tomentose beneath, becoming somewhat less so with 
age; usually 7.5 cm. long 5.5 cm. wide, seldom much smaller, 
Petiole stout, groove very narrow, shallow, and inconspicuous; 
densely tomentose throughout or ocassionally glabrescent beneath, 
20 mm. long 2 mm. in diameter. Stipules present on all leaves 
and well developed, lanceolate-iinear, acute falcate; the margin 
entire; very densely tomentose, more sparsely tomentose above; 
13 mm. long 2.2 mm. in the widest part 0.43 mm. at base. 

Twigs straight, dark red-brown, very densely pubescent at 
tips, and much less Se to glabrate lower down; 4 mm. in diameter 
at the middle of terminal growth, 6 mm, on wood one year older; 


traces of thin scarfskin; internodes usually 20 to 22 ona year's 


growth, averaging 283 mm. long, minimum 10 mm., maximum 34 mn.; 


lenticels many, very conspicuous, scattered, oval, yellowish, 
raised, medium to large. Terminal bud gray, long conic, acute, 
completely enfolded by the heavily pubescent dark gray outer 
scales; 6 mm. long, 4 mm. wide at base. Lateral buds free on the 
lower portion of the twig, partly free or slightly appressed on 
the tips of twigs, much flattened, broad obtuse or roundly acute 
pointed, base roundish, 3 mm. broad, 3 mm. long. lLeaf-scars 
rather narrow arcuate, broad in the center, but with no défined 
lobe; 4 mm. wide, 1 mm. high; bundle scars small, moderately 


conspicuous. 
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BENONI, 


Synonyms: none. 


Early variety originated in Massachusetts.” 


"Tree rather large, vigorous. Form erect to somewhat 
roundish, dense." 

Leaves ovate, or occasionally obovate, apex abruptly acum- 
inate, the point very small and sharp, base cuneate; serrulate, 
the teeth considerably broader than deep, with longish acute 
points curving well forward; sinuses acute, narrow; completely 
glabrous above in most caseg,. rarely with a few hairs on the 
lower portion of the midrib, glands rather numerous, inconspic- 
uous, mostly in the region of the principal veins; glabrescent 
to glabrous beneath, the hairs (when found) persisting along 
the midrib and veins; 7.5 cm. long, 3.5 cm. wide. Petiole 
rather slender, groove wide, shallow, sparsely tomentose above, 
glabrous beneath except at the pulvinus which is heavily tom- 
entose; 30 mm. long, 1 mm. in diameter. Stipules well developed 
and abundant, most fully developed on the smaller leaves where 
they are lanceolate, acuminate, distinctly petiolate, the margin 
undulate and toothed with a dark spine, pinnately veined, the 
midvein and secondaries rather prominent; glabrous above except 
near the base which is sparsely tomentose; glabrous beneath 
except for a sparse fringe of marginal hairs; 9 mm. long, 1.36 
mm. in the widest part 0.25 mm. wide at the base. 

Twigs rather long, fairly straight and slender, light olive 
green and well covered with gray scarfskin, densely pubescent at 
tips, becoming less so lower down; 2 mm. in diameter at the 


center of terminal growth, 3 mm. on growth of the year before; 
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internodes 7 to 10 on each season's growth, 20 to 30 mm. long, 
usually 25 mm.; lenticels rather numerous, conspicuous, elongated 
oval, light yellow, slightly raised, medium in size. Terminal 
bud long conic, obtusély pointed, completely covered with very 
heavily pubescent scales, 3 mm. wide at base, 5 mm. long. Lateral 
buds small, tightly appressed, obtuse, blunt pointed, pubescent, 
2mm. broad, 1.5 - long. Leaf-scars curved, medium in width, 
2mm. broad, 1 mm. high, with 3 conspicuous, nearly round, raised 


bundle scars. 


DOMINE. 

Synonyms: American Nonpareil, Cheat, Gling Tight, Domini, Dominie, 
English Beauty, English Rambo of some, Inglish Red Streak, Hogan, 
Red Streak, Striped Domine Pippin, Striped Rhode Island Greening, 
Wells, Wells of Ohio, Williamson, Winter Rambo of some,® Ramboul-. 
rette. 

Late variety of uncertain origin, but supposedly American, ~ 
related to Rambo. + 

"Tree very vigorous to moderate vigorous, 'with long, stout, 
spreading branches which are very likely to be broken by the 
heavy crops of fruit (Lyon - Michigan Hort. Soc. Rpt. 1890 page 
290). Form upright spreading." With a straggling, open head 


bearing its fruit crowded along the smaller branches. (Warder 


American Pomology, Apples, 1867 page 430 fig.)." 


Leaves elongated oblong ovate, the apex acute, base cuneate, 
drooping and characteristically twisteat rather deeply biserrate, 
the primary teeth with a sharp beak, sinuses acute, narrow; 


glabrous above except for a very slight tomentum on the midrib, 
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glabrescent beneath, the few scattered hairs confined to the 
midrib, and principal veins, 8.5 cm. long, 4 cm. wide, Petiole 
tomentose in the groove above, sparsely hairy beneath, 35 mm, 
long, 1.5 mm. wide. Stipules linear acute, pilose at.base, 
glabrous above, sparcely hairy beneath, the margin edged with 
very sharp spiny teeth one of which points the apex, 5 mm. long, 
O.5 mm. wide. 

Twigs very straight and rather stout, rather dark red-brown, 
pubescent throughout but more puberulent than pubescent on the 
older portion; 2.5 mm. in diameter at the center of the terminal 
growth, 4.5 mm. on the previous year's wood, epidermis minutely 
flaked to form a uniform thin scarfskin, no waxy bloom; inter- 
riodes 7 on each season's growth, 8 to 20 mm, long on terminal 
growth, averaging 15 mm., 25 to 50 mm. long on the older portion; 
lenticels not numerous, inconspicuous,especially clustered around | 
the nodes, roundish oval, slightly raised, light yellow on young 
growth, darker lower down, small. Terminal bud plump, ovate, 
acutely pointed, the outermost scales extending 2/3 the total 
length of bud, densely tomentose throughout, 8 mm. long, 5 mm,in 
the widest part, 3.5 mm. at base. Lateral buds nearly free, 
medium to rather large, obtusely conic, sharp pointed, somewhat 
Flattened, sparsely tomentose at base and tip, 2 mm. wide, 3 mn. 


long. Leaf-scars narrow 2.5 mm. broad, 1 mm. high, crescent 


shaped, with one prominent central lobe; bundle scars present 


but inconspicuous. 
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EARLY HARVEST. 

Synonyms: Early French Reinette, Early July Pippin, Early June, 
Harvest, July Early Pippin, July Pippin, Large Early, Large 
Early Harvest, Large White Juneating, Maralandica, Pomme d' Ete 
of Canada, Prince's Early Harvest, Prince's Harvest, Prince's 
Yellow Harvest, Yellow Juneat ing.” Brocken, Glass Apple, Harvest 
Early, Large Yellow Harvest, Princess' Harvest, Simlay's Yellow: 

Medium early variety originated in America.® Origin un- 

2 


known but suposedly American. 


"Tree medium size, moderately vigorous. Form upright 


2 
spreading, roundish, open." 


Leaves broadly ovate, apex acute, base cuneate (not cordate 
finely crenate-serrate, the teeth very broad, not deep (3 to 4 
times as broad as deep), their apices obtuse, sinuses acute, 
very narrow and shallow; tomentose on the lower portion of the 
midrib and at the base of the primary veins, but otherwise glab- 
rous above; entirely glabrous beneath, except for a slight tom- 
entum along the midrib and veins which often persists on the very 
Oldest leaves; 7.5 cm. long, 5 cm. broad and seldom varying from 
these dimensions. Petiole stout, slightly swollen at the pulvi- 
nus, groove rather broad, shallow; densely tomentose throughout 
in many cases, but occasionally glabrous beneath; 20 mm. long, 2 
mm. in diameter. Stipules leafy, i.e. attaining considerable 
size in the majority of cases, rarely reduced to acicular or 
linear on basal leaves and especially developed on terminal leaves 
where they are lanceolate, acute, petiolate, the margin shallow- 
erenate, with very short hairs all over the upper surface; tome 


on the “petiole" above; tomentose throughout beneath, and especially 
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16 


so on the "petiole;" 


maximum size 8 mm. long, 4 mm. in the wides 
part, 0.8 mm. at base, and frequently somewhat smaller. 

Twigs straight, or the last 35 cm.. of growth curving up- 
wards, dark brown mixed with olive green, rather densely pubes- 
cent in large patches throughout, 3 to 4 mm. in the center of 
terminal growth 5 to 6 mm. on wood of the year before, epidermis 
flaked off thinly in streaks to form a light scarfskin, inter- 
nodes 18 on the year's growth, maximum length 30 mm.,minimum 6 
average 19 mm.; lenticels rather few, very conspicuous, scatter- 
ed, round, light yellowish, not raised or sunken, medium to large. 
Terminal bud broad, roundish conic, apex rather obtuse, the outer= 
most bud scaled extending only 2/3 the total length of the bud 
very densely tomentose, 7 mm. in the widest part, 5 mm, at base, 
8 mm, long. Lateral buds free, medium to above mediun, rather 
plump, obtuse deltoid, apex obtuse, base roundish, tomentose on 
the margin of scales, 3 mm. broad, 4 mm. long, leaf-scars, narrow, 
crescent shaped not Lobed, 3 to 4 mm. broad 0.5 mm. high in the | 


center; bundle scars absent, or when present very inconspicuous. 


EARLY RIPE. 

Synonyms: Weidner. 5 
Medium early variety, originated in Pennsyvania?® 
"Tree large, vigorous but moderately long, stout branches. 
Form upright spreading, rather dense, top roundish. "@ 

Leaves broadly ovate, occasionally obovate, abruptly acum- 
inate, base cuneate, quite regularly biserrulate, the teeth sane 
what longer than broad, tapering acutélyand often tiped with a 


dark spine, sinuses acute, rather broad, the sides somewhat 
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fly: 
curving; glabrous above except on the midrib which is sparsely 
hairy throughout its length, glands numerous, rather conspicuous, 
scattered over the surface; very sparsely but uniformly tomentose 
beneath, 8.5 cm. long, 6 cm. wide, but frequently smaller. 
Petiole slender, densely tomentose above, glabrescent beneath, 
groove inconspicuous, 45 mm. long, 1 mm. in diameter. Stipules 
very rare, when present short acicular acute, denticulate mar- 
gined, tipped with a distinct sharp spine; densely tomentose; 
1.36 mm. long, O.7 mm. wide at base. 

Twigs slightly curving, decidedly reddish brown, red in 
scattered places, tomentose at tips and more finely pubescent 
lower down; 2 mm. in diameter on the middly portion of terminal 
growth, 3 mm. on wood of the previous year, and 2.5 to 4 mm, 
on wood of the second year previous; epidermis flaked to aaeu 
light patches of scarfskin; internodes 4 to 5 on each year's 
growth, minimum length 5 mm., average 20 mm., maximum 35 mn.; 


lenticels not numerous, more abundant on nodal regions, raised, 


rather inconspicuous, dark brown, round, small to medium. Ter- 


minal bud reddish brown, rather long conic, acute, the outer- 
most pair of scales extending only 2/3 the length of bud; tomen- 
tose along the edges and at tips of scales the middle portion of 
the scales denuded and glossy; 3.5 to 4 mm. at base, 4.5 to 5 mn, 
in the widest part, 6 mm. long. Lateral buds partly free, the 
lower portion appressed below medium to large long flattened 
conic, apex acute, pubescent at tip but otherwise glabrous and 
glossy; 2 mm. broad, 2.5 mm. long. Leaf scars rather broad, 
arcuate, with prominent central lobe, 3 mm. wide 1 mm. high, 


bundle scars prominent, slightly raised. 
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FAMEUSE. 

Synonyms: Chimney Apple, De Neige, du Marechal, La Belle Fameuse, 
La Fameuse, Neige, Neige Framboise de Gielen, Pomme de Neige, 
Pomme Fameuse, Pomme de Fameuse, Sanguineus, Snow. Chinney, 
Snow Apple, Snow Grauaey. 

Medium early variety, originated in Canada from seed brought 
from France.© 

“Tree vigorous with long moderately stout branches. Form 
upright spreading or roundish, rather dense. "@ 

Leaves mostly long elliptical occasionally ovate, apex 
abruptly acuminate, base round or very slightly cordate, beserrate, 
the primary teeth short and broad with a rather long acute point, 
secondary teeth very small, tipped with a small dark spine, sinus 
acute, shallow, curving, glabrous above except for a tomentum on 
the whole length of the midrib with a few hairs occasionally at 
the base of the principal veins, glands rather numerous, fairly 
prominent,and confined principaily to the borders of the large 
veins, rather sparsely, but quite uniformly tomentose below; 8.5 
x 4.5 cm. to 9.5 x 4.0 cme Petiole rather stout, groove narrow, 
sparsely tomentose above, more densely so at the base glabrous 
below. Stipules mostly lanceolate, tapering down gradually from 
the medium to become slightly petiolate, the margin undulate’ and | 
spiny toothed, glabrous above, pubescent below becoming tomentose 
toward the base; when fully developed 13 mm. long, 1.3 mm. the 
widest part, 0.34 mm. wide at base. 

Twigs slightly curving, dark reddish brown, pubescent with 


very short hairs, 2.5 mm. in diameter in the middle of terminal 
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growth, 4.0 mm. on two-year old wood; epidermis uniformly flaked 
to form a light covering of scarfskin; internodes 4 to 5 on each 
season's growth, 5 to 18 mm. long, usually 10 mm.; lenticels few 
in number, conspicuous, scattered, roundish oval, dark-colored, 
raised, small. Terminal buds dark brown, long elliptical, the 
outer scales long and broad but not reaching to the apex, heavily 
pubescent especially near their tips; 4 mm. at the broadest part,| 
9 mm. long. Lateral buds small, flattened, obtuse conical, pub- 
escent, free; 1.5 mm. broad, 1.5 mm, long. lLeaf-scars rather 
broad crescent shaped, 2 mm. broad, 1 mm. high in the center; 


bundle scars conspicuous. 


GARFIELD. 
Synonyms: none. 
Late American variety, origin Georgia? Illinois? for one 


variety of the name, Rhode Island? for the oLherer Not Listed. > 


Leaves broadly ovate, acuminate or acute, tapering roundly 


toward the petiole, rather finely biserrate, the teeth blunt 
pointed, carried well forward, the margin becoming entire near 
the base, sinuses very narrow, deep, acute; glabrous above 
except for a tomentum on the midrib, the surface covered with 
minute transparent glands; glabrous beneath except for a very 
few occasional hairs on the midrib, the surface glossy.and show- 
ing the veins prominently; 9 cm. long, 5.5 cm. wide. Petiole 
slender sparsely hairy in the groove above, more densely pub- 
escent near the pulvinus; glabrous beneath; 45 mm. long, 1.5 
mm. in qecuevors groove rather inconspicuous. Stipules awl- 


shaped, tapering from a thickish base to a long curving point, 
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the margin éntire; tomentose beneath especially the lower two- 


thirds; glabrous above, the uniformly pubescent appearance being 


caused by the rolling together ofthe sides toward the midrib; 


4 mm. long, 0.25 mm. wide. 

Twigs very straight, terete, light yellowish green near the 
tips darkening to glossy ashen-gray on the older portions, epi- 
dermis showing as thick large patches of gray scarfskin; bark 
glabrous throughout except on the last node or two where it 
becomes pubescent and densely tomentose just below the terminal 
bud; 6 mm. in diameter at the center of 4 year-old growth, 4 mn. 
at 1 year old wood, and 3 mm. in the center of the terminal shoo 
Watersprouts branching freely the first year, 6 mm, at base, 2.5 
mm. at tip; internodes very short, the nodes crowded closely 
together on fruiting wood; 30 to 50 mm. apart on watersprouts; 
lenticels rather numerous, conspicuous, scattered, round, light 
yellow, raised. Terminal bud ovate conic, somewhat flattened in 
one direction, acute round pointed, outer scales densely tomen- 
tose and reaching only half-way to the tip, the inner pair of 
scales more densely tomentose than the outer pair; 4 mm. wide 
at base, 5 mm. long. Lateral buds medium in size, broad, plump, 
obtusely conic, the lower half appressed, the upper portion free; 
sparingly pubescent near the tip; 2 mm. wide at base, 2.5 mm. 
long. Leaf-scars narrow, nearly straight, 3 mm. wide, 0.5 mm. 


high; bundle scars prominent and ina straight line. 
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GRIMES. 


Synonyms: Grimes Golden, Grimes’ Golden, Grimes Golden Pippin, 
Grime 's Golden.° 


1 and 
5 originated in West Virginia. es 


Medium late variety, 

"Tree moderately vigorous, branches short stout, curved, 
crooked. Form upright spreading, or roundish, inclined to droop; 
rather dense. "? 

Leaves mostly lance~ovate, rarely obovate, apex acute or 
rarely abruptly acuminate, base cuneate, not cordate; the margin 
rather deeply and coarsely biserrate, the primary teeth some- 
what broader than long, their apices and those of the secondary 
teeth sharp and pointing well forward; sinuses acute, medium in 


width; glabrous above except for a very slight tomentum on the 


lower quarter of the midrib, glands very few and inconspicuous; 


q 
completely glabrous to very sparsely tomentose beneath on the 


oldest (basal) leaves, but quite persistently hairy on the leaves 
near the tips; mean size 6.5 cm. long, 3.3 cm. wide, frequently 
smaller and occasionally larger up to 9 ecm. by 5 cm. Petiole 
rather slender, somewhat expanded at the pulvinus, groove 
shallow, moderately wide; tomentose in the groove and along its 
edges but otherwise glabrous; 350 mm. long,1.5 mm. in diameter. 
Stipules fairly numerous, rather large and well developed, 
lanceolate=-linear, acute, long petiolate, the margin undulate; 
sparsely pubescent above, densely tomentose beneath especially 
on the lower half along the midnerve, “petiole” comprising 
about half the length of stipule; 15 mm. long when full grown, 


frequently smaller and averaging about 9 mm., 1.64 mm. in the 
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widest part, 0.61 mm. at base. 

Twigs straight, dull reddish brown, pubescent at tips, 
glabrescent to glabrous lower down; 3 to 4 mm. in diameter at 
the center of terminal growth, 5 mm. on wood a year older, 
epidermis flaking in small patches to form a scarfskin; internodes 
18 to 19 on each year's growth, rather short, averaging 17 m., 
minimum 8 mm., maximum 25 mm. in length; lenticels fairly 
numerous, rather inconspicuous, scattered, oval or round oval, 
isabelline or pale yellow, not raised or sunken, medium to small 
Terminal bud long conic, apex truncate, the outer scales com- 
pletely enfolding it; densely tomentose, 4 mm. at base, 5.5 mn. 
long. Lateral buds free, or rarely appressed for 1/3 their 
length, medium in size, flattened long conic, apex obtuse, dense- 
ly hairy on the inner scales, the outermost scales glabrous 
except at tip and edges; 3 mm. at base, 4 mm. long. Leaf-scars 
narrow crescent shape, with no marked central lobe, 3 mm. broad, 


1 mm. or less high; bundle scars small and inconspicuous. 


ISHAM 


2and 3 
Synonyms: Isham Sweet. 


3 
Medium late variety originated in Wisconsin. From seed 


of Bailey Sweet.” 
"Tree moderately vigorous. Form upright eee 
Leaves somewhat curving or @grooping along the midrib, ovate 
acute, the base slightly cordate; biserrate or simply serrate, 
teeth slightly broader than deep, acuminate; sinuses acute; 
tomentose on, and adjacent to, the midrib and on the principal 


veins above, glands very numerous and conspicuous; glabrate 
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25 
beneath, the hairs persisting along the midrib and veins; 8.8 
em. long, 4.35 cm. wide. Petiole slender, groove rather narrow, 


very shallow, tomentose, 30 mm. long, 1 mm. in diameter, 


Stipules lanceolate acute, undulate and toothed with minute 


spinelike glands; glabrous above, somewhat pubescent beneath, 

9 mm. long, 1.02 mm. in the widest part, 0.26 mm. wide at base. 
Twigs bearing fruit spurs much curved and irregularly 
twisted, watersprouts and those carrying no fruit-spurs straight 

or nearly so, red brown, rather tomentose on terminal shoots, 
becoming nearly glabrous lower down, and completely glabrous on 
Older fruiting twigs; 4 mm. in diameter at the center of two- 
year old wood, 3 to 3.5 mm. at the center of terminal growth; 
epidermis roughened to produce a thick scarfskin, patches of 
Gull grayish bloom in sheltered places on old fruiting wood; 
internodes 6 to 7 on each season's growth, mostly 30 mm. in 
length on vegetative shoots, but ranging from 12 to 35 mmn.; 
lenticeis fairly numerous, conspicuous, scattered, usually long 
elliptical but occasionally nearly round, light yellow, not 
raised or sunken, rather large. Terminal bud obtusely conic, 
truncate, completely enveloped by the outer pair of scales; 
densely tomentose throughout, 4 to 5 mm. long, 4 mm. wide at 
base. Lateral buds rather large, broad and much flattened, 
cuneiform, round pointed, appressed so tightly to the bark as 
to be slightly sunken; densely tomentose throughout; 3 mm wide 
at base, 3 mm. long. Leaf-scars curved, very narrow; 4 mm, in 


width, heavily pubescent, bundle scars very evident and raised. 


a ase 


sit ch ‘ot hue etertted see oafoeonme solu twat 

emtencned . ' on ,eVode enodaln-jehceats it. 
feed ti iw. ee tsqbhe att 2mm SO; f eavar 
aqa Jiptt golraed eagle 
s2o) fee Gt svoumeTsfaw , 


teasing WORE bet ,o# uw 


twwod aot sla yiteen 


! 
t., 
v 
i 
~- 


ib nf’-.7a.> jagled acuks ea Tm 


7 ¢ + 


v“atneo eft fe “in -84& oF s PORE bins 


steq ,ciiet hos Sate @ soporte benodaces ets vs ‘ ] 
slg botetfLorie at mooid delyane 4 


e 


: S ei toom ,diwew e' aogses toga a0 5 Geo eee 


Cua eo ee 


; : wae 2 wt iatat tad '-6@feone orl eeeare, io aes 

_ fee ‘sae . megetqanod , voredunt ylabe? ateot Os 

: 4 aw «. 

] ,wolfoe Sduil ,Gnwo: ites gi tape lenosd gag iaors qi ite 
Z < ' i 

ol ; ‘noite ‘,ourel sadder ,Geitara qo boats 


l - ont od sogolewe Yleteliqnueo al > 
oe s . Iroipedete ono hiemod vies 
.vatal spn abad errant 908% 
(Tas eke log beition yM“to” bs 
fnonet pap anus “Ghetdgate od 
bes a+ tha? sBttot” re) oe 7 wee 
of brated _trsotedin eiivaed | +DE 


e, ce , 


yi 


JONATHAN. 


Synonyms: Esopus Spitzenburg (New), Johnathan, Philip Rick, King 
Philip, Ulster Seedling, Winesap (erroneously), Wine (errone- 
ously),+ New Spitzenburgh.° 

Late variety, originated from a seedling of Esopus, on the 

farm of Mr. Philip Rick, Ulster County, New York.+ 

"Tree medium in size, a moderately vigorous or rather slow 
grower. Form roundish or spreading, somewhat drooping, rather 

dense. "1 

Leaves long ovate, approaching the lanceolate especially 
on terminals, apex acute, base cuneate, not cordate; biserrate, 
the teeth rather blunt and rounding, Droad and pointing forward; 


sinuses acute; tomentose along the entire midrib and primary 


veins above, but otherwise glabrous; densely and uniformly, 


tomentose beneath; 6.5 cm. long, 2.5 cm. wide, on terminals 7 by} 


4 cm. lower down. Petiole tomentose on the lower surface on 
terminal leaves; glabrous with age except at the pulvinus, pu- 
bescent in the groove above, groove well marked; 20 to 25 mm, 
long, 1.5 mm, in diameter. Stipules lanceolate linear, apex 
acute, base narrowing to the petiolate condition,° sinuate 
dentate; glabrous above, tomentose beneath; averaging 15 mm, 
long, 2 mm. in the widest part, 1 mm. at base; often smaller, 
infrequently reaching 15 mm, in length and 4 mm. in width. 
Twigs somewhat curving, mostly reddish brown but green in 
places, densely tomentose on terminal shoots but completely 
glabrous on older wood; 3 mm. in diameter at the center of 


terminal growth, 4 mm. at the center of wood one year older; 


25 
epidermis uniformly flaked to form a scarfskin; internodes 9 to 
13 on each year's growth mostly 20 to 30 mm. long, frequently 
shorter, seldom longer; lenticels rather few, conspicuous, very 
scattered, long oval, Light green, not raised or sunken, rather 
large. Terminal bud ovate to nearly globose, not pointed, dense 
ly tomentose throughout, the outermost pair of scales extending 
nearly to the apex, 5 mm. long, 4 mm. in the broadest part, 3 
mm. at base. Lateral buds large, free, much flattened very 
obtusely conical; tomentose throughout; 3 mm. wide at base, 4.5 
mm. long. lLeaf-scars curved, narrow, 4 mm. wide,1l mm. high; 
densely pubescent on the top portion becoming less so lower 


down; bundle scars small and inconspicuous. 


Mc INTOSH. 
Synonyms: Me Intosh Red.” ae 

Medium late variety originated in Ontario’; of the Fameuse 
group.” 

"Tree vigorous with numerous small slender laterals. Form | 
roundish or peecatine. = 

Leaves roundish ovate,acute or slightly acuminate, base 
rather deeply cordate, medium to finely biserrate, the primary 
teeth rather broader than long, very sharp pointed, secondary 
teeth reduced to slight incisions in the margin; sinuses shallow, 
acute; glabrous except for a slight tomentum on the lower 


portion of the midrib above; with rather numerous glands border- 


ing the primary veins; very sparsely tomentose along the edges 


of the veins beneath; reaching 8.5 by 7 mm. in size at the basal 


portion, averaging 7 by 6 cm. and frequently smaller. Petiole 
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rather stout, not much expanded at the pulvinus, ee very 
narrow, shallow and inconspicuous; very densely tomentose along 
the edges of the groove, but otherwise glabrous; 26 mm. long, 
1.5 mm. to 2 mm. in diameter. Stipules abundant, i.e. persist- 
ent on terminal and lateral leaves, lanceolate acute, short 
petiolate, the margin entire or very rarely with one or two 
small projecting teeth; glabrous above, densely tomentose 
beneath and especially so at base; 5.65 mm. long, 1.04 mm. in 
the widest part, 0.54 mm. at the base. 

Twigs straight, brilliant deep red-brown, sparsely pubes- 
cent with very short hairs; 3.5 to 4 mm. in diameter in the 
center of terminal growth, 4 to 6 mm. on wood one year older, 
internodes 12 on each year's growth, averaging 19 mm. long, 
maximum length 30 mm., minimum 12 mm.; lenticels many, very 
conspicuous, scattered, linear-oval, whitish, raised, small. 


Terminal bud short cylindrical-conic, apex truncate or obtuse, 


the outer pair of scales reaching nearly to the tip; very dense -| 


ly pubescent; 5 mm. wide, 7 mm. long. Lateral buds tightly 
appressed, rather plump, broad cuneiform, apex obtusely round 
pointed, sparsely tomentose along the edges of the scales and 
especially so at tips, but otherwise denuded and glossy, bright 
green; medium size, 3 mm. wide at base, 3.5 mm, long. Leaf- 
scars narrow arcuate with no well marked central lobe, 2.5 to 
3 mm. broad, less than 1 mm. high; bundle scars raised and 


very prominent. 
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MINKLER. 


1 and 3 
Synonyms: Brandywine, Logan's Northern Pippin, Mumper Vandevere 


3 - 
Late variety originated in Pennsylvania, on the farm of 


1 
John Mumper near Dillsbury. 


"Tree large, very vigorous, branches large and strong, 
forming a very broad angle with the trunk and having a charact- 
eristically zigzag irregular manner of growth. Form very spread 
ing, frequently becoming drooping in old trees, "+ 

Leaves ovate, medium in breadth, apex a sharp wedge 8 mm. 
wide and 10 mm, long, base rounding to very slightly cordate; 

the margin serrate, the teeth only slightly broader than deep, 
points sharp and inclining toward the apex; sinuses rather 
narrow, acute, margin of the wedge entire or nearly so; glabrous 
on the upper surface except for a very slight tomentum on the 
lower portion of the midrib, the surface thickly dotted with 
minute white glands conspicuous under a lens; very sparsely 
tomentose on the under surface of the youngest leaves, becoming 
nearly, if not completely, glabrous on the leaves at the basal 
portion of the twig; 7 mm. long, 4 mm. broad when fully develop- 
ed on terminals, frequently smaller, and usually 2.5 by 3 cm. 

on the basal portion of the twig. Petiole glabrous on both 
surfaces except in the groove on the lower portion which is 
slightly hairy; groove very narrow, shallow, and inconspicuous. 
Stipules rare at the end of the season (October), where present 
they are linear awl-shaped, petiolate, margin slightly undulate; 
glabrous above, tomentose near the base beneath; 6 mm. long, 


0.5 mm. broad. 
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Twigs straight or only slightly curving, dull red, densely 


pubescent at tips, becoming much less so lower down; 4 mm. in 


diameter at the center of terminal growth, 5 to 6 mm. on wood 


one year older, epidermis flaking in large patches to form a 


grayish scarfskin; internodes 15 to 20 on one year's growth, 
varying greatly in length, from 25 mm. down to 9 mm., but 
usually 20 to 25 mm.; lenticels rather numerous, conspicuous, 
scattered, roundish oval to oval, pale yellow or whitish, 
slightly raised, medium to small. Terminal bud large, plump, 
obtusely conic, apex blunt; densely tomentose throughout; marked 
with conspicuous narrow leaf-traces encircling it; the outer- 
most pair of scales meeting at the tip; 8 mm. long, 5 mm. wide 
at base. Lateral buds large somewhat flattened roundish-ovate 
and obtuse; broadly conic and acute pointed; sparsely tomentose 
throughout; usually appressed for nearly the entire length, but 
occasionally with the upper half free; 4 mm. long, 3 mm. wide 
at base, seldom smaller. lLeaf-scars narrow, nearly straight, 
with conspicuous central lobe; 4 mm. broad, 1 mm. or less in 
height at the center; bundle scars not evident in most cases, 
but occasionally to be found with a lens on the older scars at 


the base of the shoot. 


NORTHWESTERN. 
Synonyms: North West Greening, Northwestern Greening.! 
Medium late variety originated in Waupaca County Wiseonaiag 
"Tree vigorous with moderately long, stout, crooked branch- 
es. Form upright, becoming quite roundish or spreading, inclin- 


ed to droop, dense. "+ 
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Leaves rather broadly ovate, mostly acute pointed but 
occasionally obtuse, base tapering roundly and not cordate, the 


margin biserrate, primary teeth rather large and obtuse, second- 


ary teeth broad and very shallow incisions in the primaries; 


sinuses acute, about as broad as deep; at maturity absolutely 
glabrous above, but when younger showing a few hairs on the 
lower portion of the midrib; completely glabrous and glossy 
beneath when they have attained their maximum size, varying from 
very sparsely to rather densely tomentose on the smaller leaves. 
Maximum size 10.5 cm. long, 6.5 cm, wide; average size of small- 
er (slightly tomentose) leaves 7 cm. long, 5 em. wide. Petiole 
with narrow but well marked deep groove; tomentose along the 
edges of the groove above, sparsely tomentose at the pulvinus 
beneath but otherwise glabrous; 33 mm. long, 1.5 mm. in diameter. 
Stipules mostly found on leaves at the base of shoots, linear, 
acute, petiolate, the margin cut by teeth which are pronounced 
near the base and approach mere undulations higher up; glabrous 
above, tomentose beneath especially at the base and along the 
margin; 0.87 mm. in the widest part, 0.58 mm. wide at base, 12 
mm. long. 

—— straight, dark reddish brown, lightly pubescent near 
the tips and becoming less so lower down; 3 mm. in diameter in 
the center of terminal growth, 4.5 mm. and 6 mm. respectively 
on wood of the two years preceding, epidermis flaked to form 

*This glabrousness of large leaves and pubescence of smaller 
leaves appears to be correlated with size only and not with age 


of leaf, for small leaves at least as old as the larger glabr-= 
ous type appear tomentose in varying degrees. 
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light gray patches of scarfskin; internodes usually 12 to 13 on. 
each year's growth but varying from 8 to 15; ranging from 8 to 
40 mm. long, but usually 30 mm. on an average; lenticels rather 
numerous, very conspicuous, scattered, oval, light yellow, rais- 
ed, large. Terminal bud dull brown, truncate oval, the outer- 
most bud scales reaching to the top, very densely pubescent 
with short woolly hairs, 5 mm. at base, 6 mm. long. Lateral 
buds entirely free, large, much flattened, cuneiform, apex acute 
base slightly curved; sparsely tomentose at tips of scales and 
at the leaf-scars; 5 mm. broad, 4 mm, long. Leaf-scars narrow, 
arcuate; 4 mm. wide, 1 mm. high at the center of lobe; bundle 


scars prominent. 


OSCEOLA. 


Synonyms: none. 


Late variety originated in Tuddakie: © Not Listea.+ 


Leaves ovate or occasionally elliptical-oblong, acute or 
occasionally acuminate, base cuneate or very slightly cordate; 
the margin biserrate, the teeth very broad and shallow, apex 
blunted and rounding; sinuses acute; completely glabrous above 
except for a few hairs on the midrib near the petiole and a few 
shorter occasional hairs on the principal veins at their junc- 
tion with the midrib, scattered groups of minute glands evident 
on the surface under a lens; glabrate beneath, a few hairs stiil 
persisting on the midrib and veins, the surface glossy; 9.5 cm. 
long, 5 cm. wide. Petiole rather stout, strict; sparsely hairy 
along the groove above, glabrous beneath; 25 mm. long, 1.5 mn. 


in diameter. Stipules lanceolate, acute, serrate as are the 
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leaves themselves, the margin edged with numerous minute black 


spines especially abundant near the apex; glabrous above except 
for a few hairs on the median line; sparsely hairy beneath; 17 
mm. long, 2.15 mm. in the widest part, 0.34 mm, wide at base, 
Twigs straight, rather stout, dark ashen brown, densely 
pubescent at tips becoming less so lower down and finally 
glabrous on wood two years and older; 2 to 3 mm. in diameter at 
the center of terminal growth, 5 to 5.5 mm. on wood a year olde 
epidermis flaking to form a dull scarfskin especially evident 
at nodes.with a few white waxy patches in the same sheltered 
placés on the oldest portion, and especially on fruit spurs; 
internodes 3 to 4 on each year's growth, usually 4, 6 to 20 mm. 
long on terminal growths, usually 10 to 15 cm. long lower down; 
lenticels not numerous, more abundant at the nodes, round, dark 
brown, not raised, rather large and conspicuous. Terminal bud 
long conic, acute pointed curving slightly to one side, the out- 


ermost pair of scales reaching half way to the apex; dark brown 


and tomentose only along the margin with the center glossy green. 


and covered with minute, scarsely noticeable hairs, the remain- 
ing portion of the bud densely tomentose; 10 mm. long, 4 mn, 

in the widest part, 3.5 mm. wide at base. Lateral buds mediun, 
obtusely conic,apex obtuse,rather flattened, only partly free; 
puberulent; 2 mm. broad, 2 mm. long. lLeaf-scars rather broad 
crescent shaped, lobe not well marked; 2 mm. broad, 0.5 mn. 


high; bundle scars distinct, rather prominently raised. 
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RED ASTRACHAN. 


Synonyms: Abe Lincoln, American Red, Anglesea Pippin, Astracan 
Rouge, Astrachan, Astrachan Red, Astrachan Rouge, Deterding's 


Early, Hampers American, Red Astracan, Red Astrakhan, Rother 


e 
Astrakhan, Vermillon d' Ete, Waterloo. Astrachaner Rother, 


Early Rus, Red Ashmore.° 

Medium early Russian aedatcs” ci 

"Tree medium to rather large, moderately vigorous to 
vigorous. Form upright spreading to roundish, rather eee 

Leaves rather broadly lanceolate, apex acute, base some- 
what cordate; the margin uniformly but not deeply biserrate, 
the primary teeth rather round pointed and extending well for- 
ward, secondary teeth only slight incisions in the primaries; 
sinuses acute, medium in depth, and about as wide as deep; 
glabrous above except for a slight tomentum on the lower half 
of the midrib; the oldest basal leaves glabrate beneath, the 
hairs, in most cases sparse and confined to the principal veins; 
8.5 cm. long, 4 cm. wide when full grown, but frequently much 
smaller, the mean size 6 cm. by 2.5 cm. Petiole with very 
narrow, shallow, and inconspicuous groove; tomentose throughout; 
25 mm. long, 1.5 mm. in diameter. Stipules rather abundant, 
often developed toa large size, lanceolate, acute, rather 
short petiolate; the margin undulate or occasionally toothed; 
glabrous above; tomentose beneath and most densely so near the 
base; at maximum development 18 mm. long, 2 mm. in the widest 
part; averaging 8 to 9 mm. long, 0.81 mm. in the widest part, 


and 0.45 mm. wide at base. 
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Twigs somewhat curving, dark brown, pubescent at and near 
the tips but glabrous lower down; 3 to 4 mm. in diameter in the 
center of terminal growth, 6 mm. on wood of the year preceding; 
epidermis flaked to form rather large streaks of scarfskin; 
internodes 18 to 20 on each year's growth, averaging 23 mm. long, 
maximum length 35 mm., minimum 8 mm.; lenticels many moderately 
conspicuous, scattered, oval, yellowish, raised, small. Termin- | 
al bud dark brown, very obtuse or truncate conic; the outermost 
pair of scales enclosing the tip; densely tomentose; 4.5 mm. 
long, 3 mm. wide at base. Lateral buds free, much flattened, 
broad conic or cuneiform, acute pointed; medium in size, 3 mn. 
long, 2.5 to 3 mm. wide at base. Leaf-scars narrow arcuate 
with well marked central lobe; 3 mm. broad, 0.5 mm. high in the 
center; bundle scars absent, or occasionally present and in- 


conspicuous. 


RHODE ISLAND. 

Synonyms: Burlington Greening, Greening, Green Newtown Pippin, 
Hampshire Greening, Jersey Greening, Rhode Island Greening, 
Verte de 1'Ile de Rhodes, Verte de Rhode Island, Belle Dubois, 
Greening Rhode Island, Green's Inn, Greenling van Rhode Island, 
Beasing.” 

Medium late variety originated in Rhode Island.° 

"Tree large or above medium, strong, vigorous. Form wide, 
spreading, somewhat aap’. 

Leaves ovate, densely crowded along the shoot, medium in 
width, apex mostly acute but sometimes acuminate, base cuneate, 


not cordate; the margin deeply and evenly biserrate, the 
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primary teeth rather obtusely pointed, and the secondary teeth 
shallow; sinuses deep, acute, and rather broad; completely 
glabrous above on the oldest leaves, with some tomentum still 
persisting on the midrib on younger terminal leaves; nearly 
Zlabrous beneath, the pubescence limited to a few hairs along 


the midrib and principal veins on the most mature leaves; 


usually 8 cm. long, 5.5 cm. wide, frequently smaller, seldom 


much larger. Petiole with groove very narrow and shallow above, 
becoming broader toward the pulvinus; tomentose throughout, 
especially along the groove; 30 mm. long, 2 mm. in diameter. 
Stipules attached © mm. from the base of the petiole, persisting 
on all ieaves, linear lanceolate, acute, petiolate, the con- 
stricted portion ("petiole") about 1/3 the total length; the 
margin undulate, and pointed with dark spine like glands; 
glabrous on the expanded portion above tomentose on the 
"petiole", tomentose along the margin and at the "petiole" but 
other wise glabrous beneath; 14 mm. long, 0.87 mm. in the widest 
part, 0.26 mm. wide at base. 

Twigs very slightly curving,deep reddish brown or green, 
rather densely pubescent near the tips, but becoming less so 
lower down; 4 mm. in diameter on the center of terminal growth, 
5 mm. on growth of the year before; epidermis flaked to form 
long, narrow, streaks of gray scarfskin; internodes usually 10 
to 15 on each year's growth; maximum length 40 mm., average 25 
to 30 mm., minimum 12 mm.; lenticels many exceedingly conspicu- 
ous, scattered but most numerous at nodes, round, or more 
frequently, round oval, light straw-color, raised, medium to 


large in size. Terminal bud truncate conic, the two outermost 
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scales reaching above the apex; dull gray; densely tomentose 


especially at the edges of scafes, 5 mm. wide at base, 6 mm. 
long. Lateral buds appressed in part in many cases, but fre- 
quently entirely free, although the apex never points outward; 
much flattened, broad rounded cuneiform; large, 3 mm. long, 3 
mm. wide, apex obtusely pointed, the margin of the scales fring- 
ed with hairs. Leaf-scars arcuate, the central lobe rather 


large, 1 mm. wide, 1 mm. high; bundle scars rather conspicuous. 


WILLOW. 


1 and 3 
Synonyms: James River, Willow Leaf, Willow Twig. 


Late variety, origin uricertain.+ Wectniaa” 


"Tree form upright spreading, with terminals drooping on 
bearing trees. "1 
Leaves elongated ovate or occasionally obovate, apex 

acute, base more or less cuneate; the margin serrulate, the 
teeth short-acute pointed and rather widely spaced; glabrous 
above except on the midrib near the petiole; sparsely hairy 
along the midrib and principal veins beneath; 8.5 cm. long, 4 
cm. wide. Petiole pubescent in the groove and along its edges 
above; glabrous beneath except at the pulvinus which is covered 
with short fine hairs; 40 mm. long, 1 mm. in diameter. Stipules 
lanceolate-linear, acute, the margin edged with minute black 
spinelike glands and very slightly undulate; tomentose at base, 
Blabrous on the upper portion above and beneath, except for a 
fringe of hairs along the margin, 8 mm. long, 1.5 to 1.0 mn. 
wide. 

Twigs straight and drooping, light yellowish green, glabr- 
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ous except on the terminal internode which is puberulent, 1.5 
mm. in diameter at the center of terminal growth, 2.5 mm. and 

4 mm. respectively on wood ae years preceding; epidermis 
entire, i.e. with no scarfskin, no waxy bloon; internodes 6 to 
8 on each year's growth, usually 7; 20 to 30 mm. long, averaging 
25 mm. and seldom shorter; lenticels not numerous, not con- 
spicuous, scattered, elliptical, dark brown, raised, small. 
Terminal bud rather long conic, slightly flattened in one 
direction, apex somewhat truncate; the outermost pair of scales 
only t/Z as long as the bud; tomentose throughout except on the 
outer pair of scales which are hairy on the upper third but 
nearly glabrous and glossy green below; length of bud 7 mm, 4 
mm. in the widest part, 3 mm. wide at base. Lateral buds small, 
broad, much flattened conic, acute pointed; tightly appressed; 
sparsely tomentose throughout, more especially so at the tip; 
1.5 to 2 mm. wide at base, 1.5 mm. long. lLeaf-scars slightly 
projecting outward, crescent shaped and distinctiy three lobed; 
3 mm. broad, 0.5 mm. in the widest part; bundle scars when 


present small, usvally indistinct or wanting, seldom conspicuous. 


WINESAP. 


Synonyms: Holland's Red Winter, Royal Red of Kentucky, Texan Red, 


1 7 
Wine Sap, Wine Sop. Pot Pie Apple, Winter Wine Sap.” 


Very late variety originated in New Jersey.” 

"Tree medium size, vigorous, Form roundish spreading, 
rather straggling and open, "+ 
Leaves mostly lanceolate-ovate but occasionally broader, 


apex abruptly acuminate or acute, base cuneate; margin serrate 
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or biserrate, the teeth rather broader than deep, with roundish 
blunt points curving well forward; sinuses acute; at maturity 
completely glabrous above, or at most, only a few hairs on the 
midrib near the petiole on terminal leaves, glands very few in 
number, inconspicuous, most abundant on the lower half of the 
leaf-surface and along the principal veins; sparsely tomentose 
beneath on the ends of twigs, glabrate lower down; 6.5 cm. long, 
3 cm. wide, and frequently smaller. Petiole with narrow shallow 
and inconspicuous groove; tomentose in the groove and along its 
edges, very sparsely hairy to glabrescent beneath; densely 
pubescent on all sides at the pulvinus which is tinged with deep 
red. Stipules not often found on fully developed narrow leaves, 
but rather abundant on the smaller broader leaves especially on 
those on late twig growths; linear acicular, acuminate, con- 
stricted slightly for 1/3 the length to become somewhat petiol= 
ate, the margin slightly undulate with vestiges of a few spiny 
teeth; glabrous above, pubescent beneath; 7.5 mm. to 10mm. long 
when fully developed, 0.51 mm. in the widest part, 0.34 mm. wide 
at base. 

Twigs very slightly curving, dark brown, heavily pubescent 
on the last season's growth, but becoming glabrous lower down; 
2mm. in diameter at the center of terminal growth, 5 mm. in 
diameter on wood of the year preceding; epidermis flaked to 
produce a thin gray scarfskin; internodes 10 to 12 on each year's 
growth; 15 to 25 mm. long; lenticels many, very evident, especi- 
ally clustered below the nodes, oval, yellow, slightly raised, 
above medium in size. Terminal bud dark brown, oval, blunt 


pointed, the two outermost scales reaching nearly to the apex; 
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densely tomentose; 5 mm. long, 4 mm. broad. Lateral buds large, 


broad, obtusely conical, most often nearly free but frequently 
appressed; 4.5 mm. long, 3 mm. broad. lLeaf-scars curved, very 
marrow, 3.5 mm. broad, 0.5 mm. high in the center;. bundle scars 


not evident. 


Synonyms: Illinois Pippin.°© 


Late variety originated in Wiimote. Not Tistea 

Leaves rather broad, ovate, apex acuminate, base cuneate; 
two or three times serrate, primary teeth sharp pointed; sinuses 
deep acute,especially evident near the apex; glabrous above 
except for a slight tomentum on the lower portion of the midrib 
glabrescent beneath but with a few hairs persisting on the 
madrib and veins, 6.5 cm. long, 4.2 cm. wide, to 7 cm. by 4 cn. 
Petiole pubescent throughout; 22 mm. long, 1.5 mm. in diameter. 
Stipules lanceolate, very short petiolate, that is, constricted 
for about 2 mm. at the base; sinuately dentate, each tooth 
tipped with a small dark spine-like gland; glabrous above, 
pubescent on the lower half and on the margin especially be- 
neath. & to 15 mm long, 2.46 1.7 mm. in the widest part, 0.26 
mm. wide at base. 

Twigs rather slender, strongly upward-curving, dark green, 
pubescent on wood two years old and younger, becoming completely 
glabrous lower down; 2.5 mm. in diameter at the center of 
terminal growth, 5.5 mm. on four year old wood; epidermis un- 
broken, patches of white waxy deposit on the older portion 
especially, but appearing throughout in sheltered places; 


internodes 5 to 6 on each year's growth, 5 to 10 mm. long on 


z a_i «t =_ * 
ail & tas ot, cea 
a. : 


terminals, 20 to 25 mm. lower down; lenticels numerous, con- 

spicuous, scattered, oval, yellowish brown, not raised, medium 
to large. Terminal bud elongated oval, blunt pointed; the two 
outer scales half free and extending only half way to the tip; 
glabrous except for a tomentum on the tip; light green on the 

glabrous portion; dark brown above, the inner scales light gree 
and glabrescent except for a dense tomentum at tips and margin; 


8 mm, long, 4 mm. wide at pase* Lateral buds very obtuse conic 


rounded at tip on lower portion 
more acute=pointed on the upper 


light green throughout on lower 


of the shoot, but larger and 
part; scales glabrous, glossy 


buds, the upper portion black= 


ened on the larger upper buds; appressed; the larger buds 2 mn, 
wide at base and 3 mm. long, the smaller 2 mm. wide at base and 
1.5 mm. long. lLeaf-scars narrow, straight or very slightly 

curving; 2 mm. broad, about 0.2 mm. high; bundle scars present 


but very inconspicuous. 


YELLOW TRANSPARENT. 


Synoyms: De Revel, Grand Sultan, Revelstone, Skwosnoi Schotoi, 


2 
Transparente de St. Leger, Transparente Jeune. 


Extra early Russian variety imported by the United States 
Department of Agriculture in 1870.2 
"Tree medium size, moderately vigorous, with short stout 


crooked branches filled with short spurs. Form upright at 


*Watersprouts (collected December 8th, 1915) densely tom- 
entose on the upper half, becoming less so farther down and 
finally glabrescent to glabrous at the base; the terminal bud 
acute and densely tomentose; lateral buds tomentose on the 
hairy portion of the twig. 
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first but becoming spreading or roundish and rather dense. "“ 


Leaves ovate, apex acuminate the tip 8 mm. broad and 7 mm. 
long, base round or slightly cordate; the margin serrulate; 
sinuses very acute; slightly pubescent on the midrib but other- 
wise glabrous above; rather sparsely tomentose beneath; 9 cm. 
long, 6 cm. wide. Petiole curving, rather slender, the groove 
well marked; tomentose throughout but especially so at the 
pulvinus; 30 mm. long, 1.5 mm. in diameter. Stipules wanting, 
or vestigial and under 2 mm. long. 

Twigs curving slightly upward, rather light greenish brown; 
puberulent; 2.5 mm. at tips, 5 mm. in diameter at the base; 
epidermis slightly flaked to form a small amount of scarfskin; 
internodes 5 or 6 on each year's growth, normally about 20 mn. 
long; lenticels many, oval or long elliptical, not raised, small 
to below medium. Terminal bud yellow brown, roundish conic, 
pubescent; 6 mm. long, 4 mm. wide at base. Lateral buds free, 
obtuse, plump, slightly hairy; 1.5 mm. broad, 1 mm. long. Leaf- 
scars curved, narrov, crescent shaped, 5 mm. wide, 1 mm. high; 


bundle scars prominent. 


if ra 


eal - 


Th aT, bas is Uist o- ibe y4re aes 


fe cused 


amet bee -mecend jun 8 atih: one ot on arto mien +, oteun 26: 2, 


ea 


osm ; nierwes off jatebaoo eit Le 10 janes 


fo: ited “it no tacoeedug wa reegbite bedcon vr 


53h 
a“ 
“ae 


cae 


_ 
ieee é 


a 5 @ rad noliowd vloevada Aherkhes gota avongalLy oy. 


~~ 


‘tT ,2thvivo sotto | 0R-w ito) 20 eee 


iv 


ip 
tae > * 
* 


tid Juorgvomty eaodnenod ~hexqan Ezl 


: j : 7 = » ‘ ; a = 
em eiescs =a a eg e 
Sr mate 
‘ 
_ 
4 . 
- 
% 
4 
~ 
. 
@ 
+ 
’ 


Se 


~aiteees f pat -, tet¢enal 6 nk. aL 87 24 42 13 
a 7 = 

AW a. 8 oat Gee fatatres 

ti idsil. cotta. . ose eee pa wu cate 


9! ex te mach bes er ache ged tf cen A vag tit hs om e. s Piss | 


‘tos bextal vite te aban 
viten OS eos! ¢£Earor 4 itwots..2” tate hen ne 90.8 aotonnes 
, “oO Love. (gota slpottasd % 
1worted wotloy. ie Isataest nd boas voter 


{eo7? ebud Inaietal eval a ebie oa eS eto | 8 3Jae 
; 7 oo 

-tegal cncot .: [| , beat) a) ds 0 ey Atsoats rae Mgt ia. Amul 45 mith 
aria ke yobiw .an 0 - eheents send otra spewuie 2 TRO8 


tinotg S208 


—— 


i a ee ery 


| os 


- =e 
| 
| 
E 


¥ 
9 


LE, 


IV. 


Bibliography. 


Beach, S. A., The Apples of New York, Vol. I. 


Beach, S. A., Ihe Apples of New York, Vol. II; published by 
the New York (State) Agricultural Experiment Station, Geneva, 
as Part II of the Annual Report for 1903. 1905. 


Ragan, W. H., Nomenclature of the Apple, United States Depar 


ment of Agriculture, Bureau of Plant Industry, Bulletin No. 
56. 1908. 


Shaw, J. K., The Technical Description of Apples, Massachu- 


setts Agricultural Experiment Station, Bulletin No. 159. 
December, 1914. 


De Candolle, A. P., Vegetable Organography, Translated by 


‘Boughton Kingdon. Ed. 2, Vol. I, page 285. 1841. 


Sinnott, E. W., and Bailey, I. W., Investigations on the 
Phylogeny of the Angiosperms. 3. Nodal Anatomy and the 
Morphology of Stipules. American Journal of Botany, Vol. I, 
No. 9. November, 1914. 


Waugh, F. A., Systematic Pomology, Orange, Judd Company New 
York, 1903. 


Bailey, L. H., and Miller, W., Cyclopedia of American Horti- 
culture, New York, The Macmillan Co. 1900. 


Schneider, C. K., Illustriertes Handbuch der Laubholzkunde, 
Jena, Verlag von Gustav Fischer, 1906. 


Schneider, C. K., Dendrologische Winterstudien. Verlag von 


Gustav. Fischer in Jena, 1903. 


Britton, N. L., North American Trees. New York, Henry Holt 
and Company, 1908, 


rricceavaotiqié 


to s@incek ort 
fos cieah Cotete) Sw son ens” 
tents Desens RA gett 3 Ii éta3 oe 


et ve loneaee © oad 4 -inpedes 
» ott Eorobe yh % ine 


i Ty ent dk als Was, 
4 i we iid Lusod tRA estos” 


id odazev et A ,ellobrad eae 
3 10bsrle nosdgsod ~, 


t re Ld el firtz t a Pe: § et tommia 
co —— (20 tigi £ 


7 - 


#3 ve R me . tobhendsa “ =% 


ee Gg oil Lecutoe On 
“at aan vale 


pie 


yeh A , fone, * q 
4, pak 8 tose. 


. 
% 


° 
1 hme) 
mye 


BOG vGae \ 


Piel ,.yodmecsd © 


_ ort 20 5 
Soe 28 


| ; “BORE act 
8 pA od yoke 2 
ito? wet ots Ete; 


oa 


nov gelinev ,arey 


1 .e \sovde Mt 
Pa ve Pe aT "OY Gfte 1 


ALPHABETICAL INDEX. 


Bibliography 


Description of Varieties 


Introduction 
Key 
Table of Contents 


Varieties Treated 


Early Harvest 
Early Ripe 
Fameuse 
Garfield -- 
Grimes 

Isham 

fenesthnan =. ~.- 
me. intosh. - 7 
Minkler 
Northwestern 
Oeeecla..~ ~~ 
Red Astrachan 
Rhode Island 
Willow 
Winesap 
Wythe © 

Yellow Transparent 


_XHCMI WZAOI TAB ABSIA 


” - ~ - - _ - ~ 
- -_ - - _ - a 
~- = ” - - ~- - ~ ~ - - - 
- _ “ - = - - - - - 
- - ~ - - > = ~ - 
- - ~ - - = - - - 
= - - te ~ 
- - > ~ - - a - 
~ - - - 
-. - - - - - - 
~ - - ~ _ - - ~ - - 
~~ os - ~ - - - = - - - 
= - - ~ ~ - ~ - - - — 
= - - - _ - od ” - - ~” 
— - — - - - - -~ 
~ ~ - - - ~ ~ - 
os _ ~ - - - - ~ _ - - 
~< - «~ - — - - te - ~ 
- - = ~ - ~ — - - - ~ - 
- “ “ - - - ~- -~ - = a+ 
_ - - - _ - - ~ ~ — - - - ~ 
- - = ~ o* - - ~ - 
- - - ws - ~ 
- - - - - - - - 
_ - - - - ~ 
- as - 
- - - ~” 


i | 


-- > - Uehrengol tee 5 
celtetaa¥ lo soliqiuoest s 


ee : 1 2 
-_—-— -« = ‘ 
. ® » 


--+ = nottouSoasak> 


“= adnetaod) yo ‘teat 
alc! bed aex? cotsensat 


-— - 
Se 
i 
a) ae 
- - 
o's 
-- 
~ = 
- - 
ates 
- « 
bal Pees 
~~ - 

-~ 
- - 
-~ - 
— 
mn a 


APs | etahaat ae 


Explanation of Plate I. 


A. Stipules of some early varieties. 


Reading from left to right: 1 Early Harvest, upper surface. 
2. Early Harvest, lower surface. 3 Fameuse, upper surface. 

4 Fameuse, lower surface. 5 Red Astrachan, upper surface. 6 
Red Astrachan, lower surface. 7 Oldenburg, upper surface. 8 
Oldenburg, lower surface. 9 Yellow Transparent. 10 Red June, 
upper surface, 11 Red June, lower surface. 


B. Stipules of some late varieties. 


Reading from left to right; top row: 1 Baldwin, upper sur- 
face. 2 Baldwin, lower surface. 3% Domine, upper surface. 4 
Domine, lower surface. 5 Garfield, upper surface. 6 Grimes, 
upper surface. 7 Grimes, lower surface. 8 Jonathan, of ex- 
treme (aberrant) size. 9 Jonathan, upper surface. 10 Jonathan, 
lower surface. Bottom row: 11 Isham, upper surface. 12 Isham, 
lower surface. 13 Mc Intosh, upper surface. 14 Mc Intosh, 
lower surface. 15 Minkler, lower surface. 16 Northwestern, 
upper surface. 17 Northwestern, lower surface. 18 Rhode 
Island, upper surface. 19 Rhode Island, lower surface. 20 
Rhode Island. (lanceolate-linear type). 


All magnified to three times natural size. 
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A. Stipules of some early varieties. 


B. Stipules of some late varieties, 
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